Typing fungal isolates: molecular methods and computerized analysis.
Infections caused by fungi (mycoses) are increasingly reported in many countries owing to greater life expectancy associated with an increase in quality of medical and surgical procedures, as well as the emergence of diseases or infections that affect the immune system such as AIDS. Nosocomial outbreaks of fungal infections are sometimes reported, and typing is then necessary to find the reservoirs, analyze the modes of transmission, study the antifungal susceptibility patterns, and investigate the susceptibility of the host. In addition, the food industry is increasingly demanding typing methods that could help in selection of the best fungal strains, in order to incorporate them in the productive chains and augment the quality and security of food. This is the case for Saccharomyces cerevisiae in the wine industry: the selection and characterization of indigenous or autochthonous strains is an important objective for the production of high-quality certified wines.Several genotyping methods are now widely used for strain delineation of medically or economically important microorganisms belonging to the kingdom Fungi. Most molecular typing methods are comparable to those already described for bacteria, although the peculiarities of their nucleic acids increase the number of available methods. Although typing procedures based on the analysis of nucleic acid sequences have been developed, most genotyping methods currently in use are electrophoretically based, and the procedures include the visual comparison of nucleic acid band profiles or their reading with the help of computerized software. Here we describe some of the most frequently used genotyping methods for fungi, based on polymerase chain reactions (PCR), the isolation of chromosomal or mitochondrial DNA, and their restriction using endonuclease enzymes. The latter methods are exclusive for typing eukaryotic organisms and are based on the expected polymorphism obtained from the separation of large chromosomes using pulsed-field gel electrophoresis (PFGE) and the restriction of mitochondrial or chromosomal DNA. More sophisticated methods, such as those that combine endonuclease restriction with hybridization, are also available, although their use is less extensive and is limited mostly to research laboratories.